Stimulation of a dopamine D1 receptor enhances inositol phosphates formation in rat brain.
Accumulation of inositol phosphates was determined in rat brain slices prelabeled with 2-[3H]inositol and incubated with various drugs. In the striatum, micromolar concentrations of dopamine, apomorphine and SKF38393 induced significant accumulations of inositol phosphates in a dose-dependent manner, whereas quinpirole lacked effect. The EC50 values for the accumulation of inositol monophosphate induced by dopamine, apomorphine and SKF38393 were, respectively, 148, 159 and 129 microM. SKF 38393 effect was time-dependent on the accumulation of all three inositol phosphates, with peak effects occurring 64-128 min after drug addition. The action of the dopamine D1 receptor agonist, SKF38393, was blocked by SCH23390 (D1-selective antagonist), but not by sulpiride (D2-selective antagonist), atropine (muscarinic antagonist), prazosin (alpha-1 adrenoceptor antagonist) or methiotepin and methysergide (serotonergic antagonists), indicating that the observed effects of dopaminergic agonists were selectively mediated through the D1 dopamine receptor. On examining the effect of SKF38393 in several brain regions, the highest dopaminergic stimulation of inositol phosphates formation was obtained in the amygdala, followed by the hippocampus and then the striatum and frontal cortex. The finding of an SKF38393-stimulated PI hydrolysis in amygdala, a brain region that is enriched in SCH23390 and SKF38393 binding sites but devoid of dopamine-stimulated adenylate cyclase, suggests that the D1 receptor that is linked to PI metabolism is independent of the D1 receptor which stimulates cyclic AMP formation.